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DETAILED ACTION 
Response to Amendment 

1 . After further consideration, the finality of the Office action mailed on December 28, 2004 
has been withdrawn. The after-final amendment of April 28, 2005 has been entered. 

Pending Claims 

2. Claims 4-16, 18-32, 36-46, 50, and 51 are pending. 

Previous Claim Objections 

3. The objection to claims 7 and 23 has been overcome by amendment. 

Previous Claim Rejections - 35 USC§112 

4. The rejection of claims 13 and 29 under 35 USC 1 12, second paragraph, has been 
overcome by amendment. 

5. The rejection of claims 4-16, 18, 19, 36-46, and 50 under 35 USC, second paragraph, has 
been overcome by amendment. 

6. The rejection of claims 1 7 and 47-49 has been rendered moot by the cancellation of 
claims 17 and 47-49. 

Previous Claim Rejections - 35 USC §102/103 

7. The rejection of claims 17 and 47 under 35 USC 102(b) as anticipated by or, in the 
alternative, under 35 USC 103(a) as obvious over Humphrey, Jr. (US Pat. No. 4,235,954) has 
been rendered moot by the cancellation of claims 17 and 47. 
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Previous Allowable Subject Matter 

8. The indicated allowability of claims 4-16, 18-32, 36-46, 50, and 51 is withdrawn in view 
of the newly discovered reference(s) to Popall et al. (US Pat. No. 5,734,000). Rejections based 
on the newly cited reference(s) follow. 

9. The previously indicated allow-ability of claims 48 and 49 has been rendered moot by the 
cancellation of claims 48 and 49. 

Claims Rejections - 35 USC § 112 

10. The following is a quotation of the second paragraph of 35 U.S. C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

1 1 . Claims 20-32 and 5 1 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 20 has been amended to include the following language: "wherein the 
organofunctional group of silicon compound A is reacted with the surface of the 
organofunctional substrate by the addition of an acid or base and in the presence of a free radical 
generator or a free radical generato r, or both and a solvent". It is unclear what is meant by this 
limitation, and it appears that the new language (",or both,") should not have been added. 

Claim Objections 

12. Claim 5 is objected to under 37 CFR 1 .75(c), as being of improper dependent form for 
failing to further limit the subject matter of a previous claim. Applicant is required to cancel the 



Application/Control Number: 1 0/035, 1 68 Page 4 

Art Unit: 1712 

claim(s), or amend the claim(s) to place the claim(s) in proper dependent form, or rewrite the 
claim(s) in independent form. The limitations of claim 5 are already incorporated into claim 36. 

Claims Rejections - 35 USC§ 102 

13. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

14. Claims 4-11, 13-16, 18-27, 29-32, 36-46, 50, and 51 are rejected under 35 U.S.C. 102(b) 
as being anticipated by Popall et al. (US Pat. No. 5,734,000). 

Regarding claims 20-27, 29-32, and 51, Popall et al. disclose: (20) a process for 
modifying the surface of an organofunctional substrate (Abstract; column 10, lines 1-20): 

• Reacting an organofunctional group of a silicon compound A with a surface of an 
organofunctional substrate to form a polar treated surface (column 10, lines 1-20; column 
8, lines 23-37), wherein the silicon compound A comprises at least one organofunctional 
group and at least one chloro, alkoxy, carboxy or hydroxyl group, and further wherein 
said silicon compound A may react to form a polymer bearing silyl groups (column 3, 
line 23 through column 4, line 9; column 5, lines 20-44); then 

• Applying to the polar treated surface an organofunctional silicon compound B (column 
10, lines 1-20; column 8, lines 23-37), wherein the silicon compounds A and B may be 
identical or different, the silicon compound B bears at least one chloro, alkoxy, carboxy 
or hydroxy group (column 3, line 23 through column 4, line 9), and the silicon compound 
B reacts with the polar surface (column 10, lines 1-8) 
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wherein the organofiinctional group of the silicon compound A is reacted with the surface of 
the organofiinctional substrate by the addition of an acid or base (column 6, lines 37-67) and in 
the presence of a free radical generator or a free radical generator and a solvent (column 8, lines 
38-43; column 9, lines 19-67), and 

wherein the acid or base is selected from the group consisting of HC1, HN0 3 , HCOOH, 
CH3COOH, H3PO4, H2SO4, and amine, Na 2 C0 3 , NaOH, NH4CI, CH 3 COONa, and CH3COONH4 
(column 6, lines 56-67); 

(21) wherein the organofiinctional group of the silicon compound A is a linear, branched or 
cyclic alkyl group having from 1 to 20 carbon atoms and may optionally be substituted with a 
halogen or an alkenyl group having from 2 to 16 carbon atoms (column 5, lines 20-44); 

(22) which comprises the addition of an acid selected from the group consisting of HC1, 
HNO3, HCOOH, CH3COOH, H3PO4, and H 2 S0 4 (column 6, lines 56-67); 

(23) wherein the free radical generator is selected from the group consisting of di-tert-butyl 
peroxide, dicumyl peroxide, and di-benzoyl peroxide (column 9, lines 19-34); 

(24) wherein silicon compound B is applied by spraying, dipping, drenching, brushing, 
polishing, rolling, doctoring, CVD, or PVD (column 10, lines 1-20; column 8, lines 23-37); 

(25) further comprising heat treating the organofiinctional substrate after reacting the 
organofiinctional group of the silicon compound A with the surface of the organofiinctional 
substrate, after applying the organofiinctional silicon compound B to the polar treated surface or 
both (column 9, lines 13-67); 
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(26) wherein the organofunctional substrate is heat treated from 80 to 120°C for from 0.5 to 2 
hours after reacting the organofunctional group of the silicon compound A with the surface of 
the organofunctional substrate (column 9, lines 13-67); 

(27) wherein the organofunctional substrate is heated from 100 to 200°C for from 0.5 to 2 
hours after applying the organofunctional silicon compound B to the polar treated surface 
(column 9, lines 13-67); 

(29) wherein one or both of the silicon compounds A and B is an organosilane of the general 
formula I (see claim for details) or an organosiloxane based on at least one organosilane of the 
general formula I (column 3, line 23 through column 4, line 4; column 5, lines 20-44); 

(30) wherein one or both silicon compounds A and B is present in monomelic, oligomeric, 
co-condensed, dissolved, emulsified, or suspended form (column 3, line 23 through column 4, 
line 4); 

(31) wherein the organofunctional substrate comprises a plastic, a fiber or a natural substance 
(column 10, lines 9-15); 

(32) wherein the organofunctional substrate is selected from the group consisting of (see 
claim for list) (column 10, lines 9-15); and 

(51) which comprises addition of a base selected from the group consisting of an amine, 
Na 2 C0 3 , NaOH, NH4CI, CH 3 COONa, and CH3COONH4 (column 6, lines 56-67). 

Regarding claims 36 and 4-1 1, 13-16, 18, 19, 37-46, and 50, Popall et al. disclose: (36) a 
process for modifying the surface of an organofunctional substrate (Abstract; column 10, lines 1- 
20): 
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• Applying a silicon compound A to the surface of an organofunctional substrate (column 
10, lines 1-20; column 8, lines 23-37), wherein the silicon compound A comprises at least 
two organofunctional groups and comprises at least one hydrolyzable group selected 
from the group consisting of chloro, alkoxy, carboxy or hydroxyl group; wherein at least 
one of the organofunctional groups is capable of undergoing a crosslinking reaction upon 
exposure to UV radiation; and further wherein said silicon compound A is capable of 
forming a polymer bearing a silyl group (column 3, line 23 through column 4, line 9; 
column 4, line 64 through column 5, line 20); 

• Reacting an organofunctional group of the silicon compound A with the surface of an 
organofunctional substrate to form a polar treated surface (column 10, lines 1-20; column 
8, lines 23-37); 

• Exposing the polar treated surface to UV radiation to initiate crosslinking between the at 
least one of the organofunctional groups of the silicon compound A capable of 
undergoing a crosslinking reaction upon exposure to UV radiation (column 9, lines 19- 
67); 

• Applying to the polar treated surface a silicon compound B (column 10, lines 1-20; 
column 8, lines 23-37), said silicon compound B comprising at least one 
organofunctional group and at least one hydrolyzable group selected from the group 
consisting of chloro, alkoxy, carboxy or hydroxy group; wherein the silicon compounds 
A and B may be identical or different (column 3, line 23 through column 4, line 9), 

• Reacting the silicon compound B to the polar treated surface (column 10, lines 1-8) 
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wherein the organofunctional group of the silicon compound A is reacted with the surface of 
the organofunctional substrate by the addition of an acid or base (column 6, lines 37-67) and in 
the presence of a solvent or in the presence of a free radical generator, or both (column 8, lines 
38-43; column 9, lines 19-67), and 

wherein the acid or base is selected from the group consisting of HC1, HNO3, HCOOH, 
CH3COOH, H3PO4, H2SO4, and amine, Na 2 C0 3 , NaOH, NH4CI, CH 3 COONa, and CH3COONH4 
(column 6, lines 56-67); 

(4) wherein at least one the organofunctional group of the silicon compound A is a linear, 
branched or cyclic alkyl group having from 1 to 20 carbon atoms and may optionally be 
substituted with a halogen or an alkenyl group having from 2 to 16 carbon atoms (column 4, line 
64 through column 5, line 20); 

(5) wherein at least one organofunctional group of the silicon compound A is reacted with 
the surface of the organofunctional substrate by the addition of an acid or base (column 6, lines 
37-67) and in the presence of a solvent or in the presence of a free radical generator, or both 
(column 8, lines 38-43; column 9, lines 19-67); 

(6) which comprises the addition of an acid selected from the group consisting of HC1, 
HNO3, HCOOH, CH3COOH, H3PO4, and H 2 S0 4 (column 6, lines 56-67); 

(7) wherein the free radical generator is selected from the group consisting of di-tert- 
butyl peroxide, dicumyl peroxide, and di-benzoyl peroxide (column 9, lines 19-34); 

(50) which comprises addition of a base selected from the group consisting of an amine, 
Na 2 C0 3 , NaOH, NH4CI, CH 3 COONa, and CH3COONH4 (column 6, lines 56-67) 
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(8) wherein silicon compound B is applied by spraying, dipping, drenching, brushing, 
polishing, rolling, doctoring, CVD, or PVD (column 10, lines 1-20; column 8, lines 23-37); 

(9) further comprising heat treating the organofunctional substrate after reacting the 
organofunctional groups of the silicon compound A with the surface of the organofunctional 
substrate, after applying the organofunctional silicon compound B to the polar treated surface or 
both (column 9, lines 13-67); 

(10) wherein the organofunctional substrate is heat treated from 80 to 120°C for from 0.5 to 2 
hours after reacting the organofunctional group of the silicon compound A with the surface of 
the organofunctional substrate (column 9, lines 13-67); 

(11) wherein the organofunctional substrate is heated from 100 to 200°C for from 0.5 to 2 
hours after applying the organofunctional silicon compound B to the polar treated surface 
(column 9, lines 13-67); 

(13) wherein one or both of the silicon compounds A and B is an organosilane of the general 
formula I (see claim for details) or an organosiloxane based on at least one organosilane of the 
general formula I (column 3, line 23 through column 4, line 4; column 4, line 64 through column 
5 line 20); 

(14) wherein one or both silicon compounds A and B is present in monomelic, oligomeric, 
co-condensed, dissolved, emulsified, or suspended form (column 3, line 23 through column 4, 
line 4); 

(15) wherein the organofunctional substrate comprises a plastic, a fiber or a natural substance 
(column 10, lines 9-15); 
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(16) wherein the organofunctional substrate is selected from the group consisting of (see 
claim for list) (column 10, lines 9-15); 

(18) a product comprising a surface modified substrate produced by the process as claimed in 
claim 36 (column 10, lines 9-15); 

(19) a process for repelling water, oil, dirt, dust, paint, microorganisms or bacteria 
comprising incorporating a substrate obtained by the process as claimed in claim 36 as a coating 
on an article (column 10, lines 9-15); 

(37) wherein said silicon compound A comprises at least one hydrolyzable group which is 
chloro (column 4, line 64 through column 5, line 19); 

(38) wherein said silicon compound A comprises at least one hydrolyzable group which is 
alkoxy (column 4, line 64 through column 5, line 19); 

(39) wherein said silicon compound A comprises at least one hydrolyzable group which is 
carboxy (column 4, line 64 through column 5, line 19); 

(40) wherein said silicon compound A comprises at least one hydrolyzable group which is 
hyroxyl (column 4, line 64 through column 5, line 19); 

(41) wherein said silicon compound B comprises at least one hydrolyzable group which is 
chloro (column 4, line 64 through column 5, line 19); 

(42) wherein said silicon compound B comprises at least one hydrolyzable group which is 
alkoxy (column 4, line 64 through column 5, line 19); 

(43) wherein said silicon compound B comprises at least one hydrolyzable group which is 
carboxy (column 4, line 64 through column 5, line 19); 
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(44) wherein said silicon compound B comprises at least one hydrolyzable group which is 
hyroxyl (column 4, line 64 through column 5, line 19); 

(45) wherein said silicon compound A and said silicon compound B are the same (column 
10, lines 1-8; column 3, line 23 through column 4, line 9; column 4, line 64 through column 5, 
line 20); and 

(46) wherein said silicon compound A and said silicon compound B are different (column 10, 
lines 1-8; column 3, line 23 through column 4, line 9; column 4, line 64 through column 5, line 
20). 

Claim Rejections - 35 USC § 103 

15. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

16. Claims 12 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable over Popall 
et al. (US Pat. No. 5,734,000) in view of Moncur et al. (US Pat. No. 5,378,535). 

Regarding claims 12 and 28, Popall et al. do not disclose a pre-cleaning of the substrate 
in their method. 

Moncur et al. disclose an organosilane primer system for silicone elastomers bonded to 
glass or plastic substrates (Abstract), wherein the primer consists: a) of a thin layer of a silica- 
based adhesion promoter which is applied directly to the substrate, and b) an organosilane primer 
containing (i) silanol or functional groups that can be hydrolyzed to silanol, and (ii) 
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polymerizable alkene or silicone hydride functional groups, applied over the adhesion promoter 
layer (Abstract). They also disclose, "The substrates are preferably cleaned using techniques 
known in the art before the primer systems of the present invention are applied," (column 3, lines 
12-15). Such a cleaning step would have eliminated dirt or other contamination on the substrate 
surface to ensure strong bonding of the primer system to the substrate. They do not explicitly 
disclose the use of at least one acidic aqueous solution, basic aqueous solution, acid alcoholic 
solution or basic alcoholic solution; however, one skilled in the art would have appreciated that 
these cleaning solutions would have been "suitable techniques known in the art," in order to 
clean the substrate surface. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to pre-clean the substrate, as taught by Moncur et al., in the method of Popall et al. 
because Moncur et al. teach a coating method analogous to that of Popall et al. wherein the 
substrates are preferably cleaned using techniques known in the art before the primer systems are 
applied, resulting in the elimination of dirt or other contamination on the substrate surface to 
ensure strong bonding of the primer system to the substrate. 
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Communication 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael J. Feely whose telephone number is 571-272-1086. The 
examiner can normally be reached on M-F 8:30 to 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Randy Gulakowski can be reached on 571-272-1302. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Michael J. Feely 
Primary Examiner 
Art Unit 1712 



May 12, 2005 



